The serpin protease nexin-1 regulates vascular smooth muscle cell adhesion, spreading, migration and response to thrombin.
Protease nexin-1 (PN-1) is an important physiological regulator of thrombin in the brain. PN-1 is also present in aortic smooth muscle cells and may thus participate in vascular biology. However, little is known about its function in the vessel wall. In this study, we investigated the effect of PN-1 overexpression in smooth muscle cells (SMCs), on their sensitivity to thrombin, and their capacity for adhesion, spreading and migration. Two clones exhibiting a two- to threefold increase in PN-1 expression were selected and compared with untransfected and mock-transfected cells. Overexpression of PN-1 was observed to inhibit thrombin-induced cell responses as indicated by a twofold decrease in induction of PAI-1 expression, a decreased calcium mobilization in response to low thrombin concentrations and a twofold increase in the capacity to inhibit thrombin catalytic activity. Overexpression of PN-1 did not modify adhesion, spreading, and migration of SMCs on type I collagen. In contrast, SMCs overexpressing PN-1 exhibited a 40% reduction in adhesion, a 50% reduction in spreading and a complete absence of migration on vitronectin when compared with control SMCs. Our studies thus reveal that PN-1 is likely to play a critical role in regulating essential cell functions such as (i) thrombin-induced responses, which are dependent on its antiprotease activity, and (ii) adhesion, spreading, and migration, which are independent of its antiprotease activity and may be related to its interaction with other partners, such as vitronectin in the present case.